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) modular composition: $f(g(z))\mathrm{m}\mathrm{o}\mathrm{d} h(z)$ (
(Brent $\mathrm{K}\mathrm{u}\mathrm{n}\mathrm{g}$) $)\text{ }$ ( ) (























: Sun Ultra Enterprize, NEC Cenju3
: COMPAQ $\mathrm{P}\mathrm{C}$ $/\mathrm{L}\mathrm{i}\mathrm{n}\mathrm{u}\mathrm{x}$
( $+$ )










$=\supset$ :von zur Gathen Shoup $\approx\supset$ [3] Kaltofen
Shoup [2]
$\circ$ : ( :
)
$\circ$ (DDF): coarse DDF $+\mathrm{f}\mathrm{i}\mathrm{n}\mathrm{e}$ DDF (3.2 )
$\circ$ :
GCD $=$







3.2 Coarse and Fine DDF
$F$ $F$ $i$
(DDF) $F$ $\{f_{i}\}_{i}$ DDF
coarse DDF (partial factorization)
find DDF 2 $l$
$\sqrt{\deg(F)/2}$ $F_{k+1}= \prod_{i=1}^{l}$ fkl coarse DDF $F$
$\{F_{k}\}_{k}$ fine DDF $F_{k}$ $\{fkl+l-i, 0\leq i<l\}$
( ) GCD
$\bullet$ coarse DDF: $F_{k}arrow \mathrm{g}\mathrm{c}\mathrm{d}(F, \Lambda k),$ $k=1,2,$ $\ldots$
$(Farrow F/F_{k})$




$\bullet$ coarse DDF( GCD ) fine DDF
$\bullet$ fine DDF
$\bullet$ $k>1$ fine DDF $i$ GCD
3.3





$f arrow\prod_{k=0}^{G1}\mathrm{g}\mathrm{c}\mathrm{d}(-f, B^{k()/c_{-}}p-\cdot 1\xi^{k(P^{-1}})/G)$
$G$ $p-1$ $k$ GCD
$k$
( $k$ ) $k$
( $f$ )
$\mathrm{i}_{-}\gamma$






Ben-Or separator $A$ $\alpha\in \mathrm{Z}_{p}$
$B=T_{d}(A)+\alpha$ ( $T_{d}$ $\mathrm{M}\mathrm{c}\mathrm{E}\mathrm{l}\mathrm{i}\mathrm{e}\mathrm{c}\mathrm{e}:T_{d}(z)=z^{p^{0}}+z^{p^{1}}+\cdots+z^{p^{d-1}}$ )
4 KLIC
4.1
KLIC true uni cation
factorizer
factor factor GPpol Prime
Facs
4 factO.r-init( ), factor-squarefree (
), factor-lsqfr ( )









) factor-Lsqfr – $([])$
– [ $\mathrm{M}$ ,Pm] (
) (
)







$\mathrm{C}$ ( Fortran )
(KLIC )
192
2 ( ) inline $\overline{\mathcal{T}}^{\backslash }\backslash -$
inline: $\iota\iota\ldots\dagger \mathrm{t}$ : [ , ... ] ( $+$ – inline






































$\mathrm{g}\mathrm{e}\mathrm{t}_{-}\mathrm{a}\mathrm{l}1-\mathrm{P}\mathrm{e}\mathrm{S}$ ( $PE$-list, Nalloc) :
$\circ$
$\mathrm{P}\mathrm{E}$




( $\mathrm{P}\mathrm{E}$) queue( )
PE





$\bullet$ ( ) (
)
– (IPA)
( : ( ))
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